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Abstract 
This research study analyses the students’ competence of self- directed learning introducing in the mathematics curriculum an 
activity related with computer programming using Scratch. We worked with two groups of pupils; one group is in an earlier stage 
of Scratch use, while the other one is more advanced. The methodology used is an explanatory mixed method research approach 
where quantitative and qualitative data complement each other. We used a semantic differential scale questionnaire, (Self 
Directed Learning with Scratch Scale) adapted from Teo et al. (2010) to test students’ self-directed learning management and 
intentionality, and focus groups to retrieve qualitative data. 
There is a secondary academic goal for this investigation: correctly define and compare self-regulated and self-directed learning 
concepts adding insights on current literature issues. 
© 2012 Published by Elsevier Ltd. 
Keywords: Interactive Learning Environment, programming, secondary education; 
1. Introduction 
With this paper we would like to clarify some misunderstandings related with the concepts of self-regulated 
learning and self-directed learning. We also would like to introduce the qualitative findings of the research 
performed with young users of an Interactive Learning Environment named Scratch and its impact on the self-
directed learning capability. A second article will add quantitative data to the study. 
2. Self-directed and self-regulated concepts: synonyms or complements 
 Historically, “students´ own learning process” may refer to two different conceptual approaches, sometimes 
used as synonyms in the literature: self-directed and self-regulated learning (Rauner & Maclean, 2008). The first 
goal of this present study is to clarify both concepts and to justify the one that we have chosen to use in our study: 
self-directed learning. 
The concept of self-regulated learning has been evolving since the first proposed model (Zimmerman, 1989; 
Winne, 1997), when it was thought as an individual and cyclical-constructive activity aimed to construct knowledge 
within a social context. Since then, new studies are suggesting that the context is the most important part of the 
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and because new online contexts are appearing, the model is also evolving and starting to measure self-regulation 
within a real online context (Zimmerman, 2008; Hadwin, Oshinge, Cress & Winne, 2008). Although broad research 
has been done in the field, there are still some gaps that should be covered, for example assessment and its authentic 
measurement of the learning processes (Schunk, 2008; Zimmerman, 1990).  
On the other hand, the concept of self-
learning (Hartley & Bendixen, 2001) and presents different perspectives and models related with different authors 
(Song & Hill, 2007). Can -directed learning: personal 
autonomy, self-management, learner control and autodidaxy, while Brockett a
self-  different variables like self-
management, self-monitoring and motivation. The most recent investigations are developing new models for self-
directed learning relating them with online learning contexts (Song & Hill, 2007). 
Once we have revised both concepts, and although sometimes are used as synonyms, we understand that a self-
directed learner needs to be self-regulated, therefore self-regulation is an important skill for a self-directed type of 
-directed concept, because we understand that 
is more general, inclusive with some other competences, and it adds extra value to the study of new learning 
environments.  
3. Methodology 
Our main objective of this paper is to add qualitative data to previous and more descriptive researches performed 
within the same field. Choi and Clark  (2006), did not find statistical differences in their study when 
relating multimedia environments with learning outcomes, suggesting the analysis of more empirical and qualitative 
data for future researches. Following this idea, we would like to assess how one of these uses of technology (Scratch 
-directed learning. 
The reader could find more information about Scratch revising the following papers (Ferrer-  Monroy-
 
3.1. Participants 
The target population was limited to first grade students of compulsory secondary education (12-13 years old) 
from a British School in Barcelona, Spain. Within this sample, we chose two groups that were involved in the study 
(beginners N=19 and advanced, N=22). These two groups started as equivalent as possible, to avoid new variables 
not controlled by the research. Participants  own characteristics, past experiences and initial capabilities were as 
similar as possible. 
3.2. Instruments 
We collected information from differ  
(Marzano & Kendal, 2008). We used a matrix to assess the level of consensus between mini-focus groups, two or 
three students per mini-group as suggested by Onwuegbuzie, Leech and Collins (2010). This type of analysis 
guarantees that each individual viewpoint will have an impact on the final result. Just using a one-focus-group 
single p , 1993). By using a matrix we minimize bias 
and the researcher interpretations as much as possible (Cohen, Manion & Morrison, 2000) 
3.3. Procedure 
Both groups of students have 5 hours per week of mathematics, once a day. The groups (advanced and beginners) 
had 4 hours a week of standard mathematics classes and 1 hour per week of Scratch Computing. The teaching 
-c R. Liu, Qiao & Y. Liu, 2006), and it took place during 
the spring semester of 2011. 
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3.4. Data description 
Below we present a brief and descriptive analysis of three  sessions using data from 
 and informal conversations. 
On the other hand, we present the analysis of the level of consensus within the focus groups using a matrix 
adapted from Onwuegbuzie et alt. 
results obtained in the quantitative part of this study, which will be presented in another paper. Although when using 
focus groups we may have the issue that the outcomes are unique to that particular group, we could also have 
interesting findings because the participants are really focused on the present subject (Cohen, Manion & Morrison, 
2000), therefore we believe that the use of focus groups is appropriate for our main purpose. 
4. Results 
4.1. Computing with Scratch 
During the starting lessons the students annotated in their journals questions and situations that were surprising, 
but not what they could do to change them. For example, these are comments from some students, (where a sprite is 
a computer graphic that can be programmed and manipulated): 
turn180 degrees 
block  
stume of this sprite so many times that I learned how to do it 
 
Some other comments were just complains about the difficulty of using come blocks: 
 
 
These type of comments show that the students were just focusing on how to use this new tool and not confident 
enough to use it to create new situations and knowledge. We found a different situation in the following sessions. 
 
During the sharing sessions the students shared their projects with the rest of the classmates and asked them for 
advice. It was interesting to notice that some students had very good ideas to share, for example: 
quickly and is difficult to follow, you could use less steps in the 
 
Other suggestions related with backgrounds and music or sounds were also very popular.  
 
During the last sessions where students were programming their own video games, the students visited and 
revised other videogames made using Scratch to use ideas form them, this is, to get inspired. The programming style 
started to get a little bit more sophisticated by adding variables and loops. One student pointed out that: 
programming using blocks and loops and understanding the whole program. I have 
 
 
 
In this sense, it is clear to us that the students change their sense of understanding, as they are exposed to the 
activity during a longer period of time. They are able to start relating the actions that they are programming with the 
behaviour of the creatures in the screen. Trying to answer to an emerging goal of the research, we would like to 
comment that although it is unclear if students learn differently when using computers, the mental process of being 
aware of their learning process is more explicit with this use of an interactive learning 
have explicit data that supports that this understanding is better than without computers, at least we can assure that 
the interactivity makes it more clear and remarkable for the students in this research study. This affirmation will be 
complemented by the quantitative data of the following paper. 
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4.2. Level of consensus 
The data obtained from the focus groups interviews is displayed below as a matrix adapted from Onwuegbuzie et 
alt. (2010). We evaluated the agreement frequency, this is, the general consensus within the group. The matrix 
shows the five questions (paraphrased), proposed to each of the sub-groups, and the frequency findings, (Table 1). 
 
Table 1. Consensus Matrix 
 
Frequencies % 
 
Question 1 
 
Usefulness of 
feedback 
suggestions 
Question 2 
 
More time-
better 
understanding 
Question 3 
 
Usefulness of 
presenting 
Question 4 
 
Enjoying the 
experience 
Question 5 
 
Be able to teach 
Agreement 46 82 32 45.5 32 
Suggested agreement 36 9 50 18 18 
Disagreement 
Suggested disagreement 
No Response 
0 
18 
0 
4.5 
4.5 
0 
0 
9 
9 
23 
9 
4.5 
36 
14 
0 
 
Where suggested agreement and suggested disagreement stands for the answers that suggest such an inclination of 
the interviewee: nodding, explaining a situation, sharing an example etc. Because we are working with middle 
school students and not adults we decided to count also what is called non-verbal communication (Fontana & Frey, 
2005) 
5. Discussion 
The main goal of this paper was to study how Scratch Programming impacts the self-directed learning capability 
in young learners. The quantitative data was obtained by testing the participants with the Self Directed Learning 
with Scratch Test (findings will be displayed in a following paper), and qualitative observations were also 
performed using a matrix to assess the level of consensus within the group. 
Using the information from the focus groups displayed in the consensus matrix we would like to highlight three 
main points: 
 Relationships that were known and we have been able to confirm 
 Situations that were suspected and we have confirmed 
  
One of our main goals for the study has been to start developing the idea of self-reflection within this group of 
 group, we conclude that the majority of the 
students are able to realize that they can increase their knowledge construction if they spend longer time using the 
particular tool. From previous studies (Ferrer- , 2011) it was known already that the more you use a computing 
  
Related with question 2 (Table 1), around 90% of the participants in the focus group think that as they keep 
working on the projects and spending more time programming with Scratch their understanding and confidence 
increases.  
As we can read in recent literature (Hsiao & Brusilovsky, 2011) feedback and peer-reviewed comments and 
activities have a great impact on students work when testing an online learning platform. We already suspected that 
the feedback sessions could help the students to progress with their projects, and 82% of them think that the sessions 
where useful, (see question 1 on Table 1).   
On the other hand, and although there are studies that confirm that feedback improves self-assessment skills and 
communicating knowledge abilities (Luxton-Reilly & Denny, 2010), when our students were asked about their 
abilities to teach, and to communicate orally, the results show a 50% of agreement, but also 50% of disagreement, 
(see question 5 in Table 1). We want to comment that we have been working with students of 1st year of secondary 
education and in this particular school setting they are not really used to interchange oral information with the 
purpose of teaching; therefore they are aware that their oral manners need to improve. 
Lastly, there has been an unexpected finding within the focus groups  answers. Related with the question about 
their enjoyment of the experience the results show only 45.5% of real engagement and 18% of suggested 
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commitment with Scratch, (see question 4 in Table 1).  This programming environment has been designed to really 
engage the students at this age and cognitive level (Maloney , Resnick, Rusk,  Silverman, & Eastmond, , 2010) 
therefore we expected higher level of enjoyment. This may have different answers: particular characteristics of the 
group, confirmation that the students are just starting to learn about flux diagrams and programming sequences by 
using new vocabulary and thinking structures, and a validation that this subject matter (programming and self-
learning) is not a trivial and easy one. 
6. Conclusion 
This paper highlights the importance of introducing programing activities within the middle school curriculum 
self-directed learning capabilities. Qualitative data point to the idea that time 
and some personality traits may interact with the accomplishment of the programming activity. With a next paper 
displaying quantitative findings we will have a more complete idea of this interaction. 
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